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Respiratory allergic disease is often diagnosed based on the patient's history and experience. Sometimes it is difficult to associate symptoms with a specific allergen exposure, and patient subjective impression to an allergen trigger can also be misleading. 1 An accurate and comprehensive identification of inhalant allergen sensitization is important to plan allergen avoidance and immunotherapy. Skin prick test (SPT) is currently the gold standard to evaluate allergic sensitization. It is usually performed on the volar aspect of the forearm, which can accommodate 20-26 allergens simultaneously. A positive SPT result means that the person is sensitive or has been sensitized to the tested allergen. 2 At molecular level, it shows the propensity of an individual to develop immunoglobulin E (IgE) antibodies against common environmental allergens and not necessarily being allergic to the allergen. Previous study using SPT in Jakarta showed that respiratory allergies were usually caused by environmental inhalant allergens such as dust mites (Dermatophagoides pteronyssinus, Dermatophagoides farinae, and Blomia tropicalis), German cockroach (Blatella germanica), tree and grass pollens. [3] [4] [5] However, although considered safe and inexpensive, SPT cannot be performed in patients under antihistamines or corticosteroid treatment and those who have serious skin disorder.
Detection of serum specific IgE (ssIgE) is another method to assess allergic sensitization. Serum collection is more convenient to the patient and may allow detection of more than 25 specific allergens from a single blood collection. Although imperfect, several preliminary studies have shown good agreement between ssIgE and SPT. 6 Serum specific IgE testing is now accepted as a part of diagnostic work-up for allergy diseases. 7 This test has long been available in Indonesia for diagnosing allergy diseases such as respiratory and skin allergy. However, the previously available panel tests were not specifically made based on local allergens of Indonesia. Based on our proposal, a newly designed IgE-specific panel test consisting of 44 and 54 local allergens is now available with the assistance of two European companies. As previous studies using SPT have shown that respiratory allergic patients are commonly sensitized to inhallant allergen, [3] [4] [5] we conducted this study to evaluate the specific IgE production to common inhalant allergens in patients with asthma and/or allergic rhinitis in Jakarta, Indonesia. 
METHODS

Study design and subjects
RESULTS
Characteristics of the study subjects are shown in Table 1 . and distribution of positive result in number of patients to specific IgE sensitization (n=100) is shown in Tyrophagus putrescentiae 38 (38) 13 (13) 14 (14) 8 ( avoided by allergic patients. The sensitization of cockroach, pollen, animal epithelia and mould were very low.
DISCUSSION
This is the first study to assess the IgEsensitization among adult respiratory allergic patients in Indonesia. Serum-specific IgE testing only cannot be used to establish the diagnosis of allergic disease. Other diagnostic measures are needed. In our study, 22% of patients did not show sensitization to any tested allergen although subjects' inclusion criteria has included at least one positive SPT. This could be due to the fact that ssIgE has lower sensitivity than SPT to diagnose allergy disease. Discordance between ssIgE and SPT results is common; therefore, it is advisable to use both methods complimentarily. 1 House dust mites showed the highest prevalence of sensitization, which were predominated by three species, i.e. D. pteronyssinus, D. farinae, and B. tropicalis. These 3 species were accounted for 73% of all IgE-sensitization or 97.3% of mite-IgEsensitizations in our study. It was not surprising because house dust mites has been the major source of allergens in people throughout the world. 8 There are more than 250 dust mite species causing health problems, but only the pyroglyphid mites (D. pteronyssinus and D. farinae) that are responsible for more than 90% of house dust mites allergies worldwide.
9 D. microceras, is the third Dermatophagoides found in this study and could be an important house dust mites allergen. A study in Taiwan found that IgE-sensitization to D. microceras among 579 asthmatic patients was quite high (59%), almost similar to D. pteronyssinus (59.8%) and slightly higher than D. farinae (56.8%).
10-11 B. tropicalis is a storage mite which its importance is getting higher as inhalant house dust allergen in urban environment in Asia. 12 Another study in Taiwan reported that 40% sensitization to B. tropicalis was among asthmatic patients. 13 Another Taiwanese study on asthmatic children aged 3-15 years found that sensitization to D. microceras was in 84%, not too much different from D. pteronyssinus (87%) and D. farinae (85%), but it was higher than B. tropicalis (65%).
14 A. siro, T. putrescentiae, and G. domesticus are not very important in Indonesia. G. domesticus is also known as furniture mite and is found in foods, grains in warehouses, and other storage areas. 15 This mite may also induce asthma and rhino-conjunctivitis symptoms in sensitized individuals. 16 T. putrescentiae and A. siro are other storage mites that belong to the family of Acaridae. T. putrescentiae lives in hot, humid climates and is a common pest of stored food products. 17 It was reported to be a dominant species of storage mites in Korea and caused IgE reactivity. 18 Strong association between sensitization status and total IgE values, and the striking co-sensitization among biologically unrelated allergens suggest that polysensitization is the expression of a distinct clinical, more severe, atopic phenotype, rather than of biological crossreactivity to similar allergens. 19 In this study, we found that 48 patients were sensitized to both B. tropicalis and D. pteronyssinus allergens. Concurrent sensitization of both species was also reported in 63.3% of asthmatic patients in Taiwan. 13 Further study confirmed that about 18% of patients sensitized to B. tropicalis might have been caused by a cross-reaction. 20 In addition to dust mites, our study also found sensitization to cat/dog dander (31%), cockroach (27%), and pollen (24%). Mould might not have clinical significance since only a small number of patients were sensitized to it. Pet dander and cockroach are also important allergens in Asia. A study in Taiwan showed that IgE sensitization to cockroach was 38.3% whereas sensitization to dog dander was found in 26.3%; cat dander in 10%, Candida albicans in 13.3%, and Cladosporium herbarum in 6.6%. 10 Serum specific IgE is superior compared to SPT in testing more variant of allergens in one time. However, in this descriptive study, we can only measure the degree of sensitization based on level of ssIgE positivity. To assess whether this ssIgE has a correlation to the clinical manifestation of the patient, a further diagnostic study is needed. In conclusion, IgE-sensitization to inhalant allergens varies widely in respiratory allergic patients. House dust and storage mites comprises 75% of all sensitization to the tested allergen. Co-sensitization among inhalant allergens is also common, and 80% occurs with dust mites. However, 22% of the subjects failed to show IgE sensitization, confirming the importance combining serum IgE test with skin prick test to diagnose allergy. Sensitization to D. microseras was quite high in our study. Thus, this allergen can be considered to be included in standard allergen of SPT in Indonesia.
